

























Methods	Control	participants	Eight	naïve	adult	participants,	aged	between	19	and	34	years,	participated	in	this	 study.	All	 participants	were	 right-handed	and	had	normal	or	 corrected-to-normal	 vision.	 No	 participant	 had	 any	 somatosensory	 impairment	 and	 all	provided	 informed	 consent.	 An	 appropriate	 local	 ethical	 review	 committee	approved	the	study.	Patient	JJ	Patient	was	 a	 69	 year	 old	man	who	 had	 been	 studied	 by	 our	 group	 over	 a	lengthy	period	and	had	been	the	subject	of	several	previous	publications	which	had	described	in	detail	aspects	of	his	Balint’s	syndrome	[e.g.,	 Jackson,	Newport,	Mort,	 &	 Husain,	 2005;	 Jackson,	 Shepherd,	 Mueller,	 Husain,	 &	 Jackson,	 2006;	Newport,	 Brown,	 Husain,	 Mort,	 &	 Jackson,	 2006;	 Newport	 &	 Jackson,	 2006]	 A	magnetic	 resonance	 imaging	 (MRI)	 scan	 had	 revealed	 asymmetrical	 bilateral	atrophy	to	areas	of	the	parietal,	temporal	and	occipital	cortices	with	damage	to	left	 parietal	 cortex	 extending	 further	 into	 the	 superior	 region.	 JJ	 experienced	difficulty	 in	 seeing	objects	 in	his	peripheral	vision	and	 frequently	bumped	 into	objects.	JJ	demonstrated	a	clear	optic	ataxia	in	that,	when	reaching	for	an	object	presented	extra-foveally,	he	misreached	by	greater	than	5cm.	Furthermore,	like	Balint's	original	case	report,	 JJ	showed	impairments	 largely	with	his	right	hand	when	 pointing	 to	 extra-foveal	 targets	 presented	 in	 the	 left	 or	 right	 hemifield	(Jackson	et	al.	2005).	It	should	be	noted	that	JJ’s	optic	ataxia	was	tested	regularly,	over	a	7-year	period,	and	showed	no	change	during	that	period.	JJ	 also	 exhibits	 clear	 evidence	 of	 attentional	 impairment,	 characterised	 by	 a	profound	 simultanagnosia,	 when	 assessed	 using	 a	 number	 of	 tasks	 (Jackson,	Shepherd,	Mueller,	Husain		&	Jackson,	2006).	For	example,	when	presented	with	a	complex	visual	display	such	as	the	‘Boston	Cookie	Theft’	picture	JJ	can	correctly	report	 isolated	 items	 from	 the	 picture.	 For	 example,	 he	will	 report	 seeing	 the	following:	"boy",	"stool",	"woman",	"taps",	"cup",	"knife",	"sink",	"pot",	but	when	he	is	asked	to	interpret	what	is	happening	in	the	picture,	he	fails	to	comprehend	the	 picture	 globally	 and	makes	 an	 incorrect	 guess	 of	what	 is	 happening	 in	 the	
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picture.	Similarly,	when	presented	with	two	visual	stimuli,	for	example	a	pair	of	coloured	line	drawings	or	a	pair	of	coloured	letters,	JJ	will	invariably	report	only	one	 item	 from	 the	 each	 pair.	 Furthermore,	 on	 repeated	 testing	with	 the	 same	stimuli	he	will	vary	which	of	the	two	items	that	he	reports,	and	will,	on	average,	report	each	item	equally	often.			Apparatus	The	 apparatus	 consisted	 of	 two	 identical	 8cm	 x	 2cm	 wooden	 bars,	 each	mounted	 on	 a	 circular	 disc	 (diameter	 10cm)	 that	 was	 itself	 mounted	 on	 a	wooden	 board.	 One	 bar	was	 located	 15cm	 to	 the	 left	 of	 the	 participant’s	mid-sagittal	axis	and	the	other	15cm	to	the	participant’s	right.	On	each	trial	one	bar	would	serve	as	 the	 ‘reference	bar’	while	 the	other	served	as	 the	 ‘test	bar’.	 	 For	control	participants	 the	right	hand	bar	served	as	 the	reference	bar	and	the	 left	hand	bar	the	test	bar.	For	patient	JJ,	the	right	and	left	hand	bars	each	served	as	the	reference	bar	(in	separate	sessions)	and	the	other	bar	served	as	the	test	bar.	Throughout	 the	experiment	each	participant	was	seated	directly	 in	 front	of	 the	wooden	 board	 that	 was	 situated	 at	 a	 comfortable	 reaching	 distance	 for	 that	participant.	In	Experiment	1	participants	were	blindfolded	throughout	and	their	hands	were	placed	upon	the	test	and	reference	bars	at	the	start	of	each	trial	by	the	experimenter.	
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Subject	 Task	 Slope	 R2	 r	 r-to-Z	 t-val	 p-val	1	 P	 0.78	 0.95	 0.98	 2.30	 33.66	 0.001		 M	 0.85	 0.94	 0.97	 2.09	 31.52	 0.001	2	 P	 0.95	 0.93	 0.97	 2.09	 27.41	 0.001		 M	 0.95	 0.94	 0.97	 2.09	 30.41	 0.001	3	 P	 0.85	 0.96	 0.98	 2.30	 40.53	 0.001		 M	 0.83	 0.97	 0.99	 2.65	 47.11	 0.001	4	 P	 0.90	 0.96	 0.98	 2.30	 40.27	 0.001		 M	 0.88	 0.97	 0.99	 2.65	 47.63	 0.001	5	 P	 0.80	 0.97	 0.98	 2.30	 51.08	 0.001		 M	 0.84	 0.97	 0.99	 2.65	 54.87	 0.001	6	 P	 0.69	 0.97	 0.98	 2.30	 41.74	 0.001		 M	 0.71	 0.96	 0.98	 2.30	 37.58	 0.001	7	 P	 0.77	 0.95	 0.98	 2.30	 33.82	 0.001		 M	 0.84	 0.93	 0.97	 2.09	 29.74	 0.001	8	 P	 0.77	 0.96	 0.98	 2.30	 36.64	 0.001		 M	 0.73	 0.97	 0.98	 2.30	 43.03	 0.001	
Means	 P	 0.81	 0.96	 0.98†	 2.27		 M	 0.83	 0.96	 0.98†	 2.35	




















Subject	 Slope	 VarExp%	 r	 r-to-Z	 95%	C.I.	 p-val	1	 1.01	 95.5	 0.98	 2.39	 0.92	 0.99	 0.0001	2	 1.17	 98.4	 0.99	 2.74	 0.98	 1.00	 0.0001	3	 0.73	 96.3	 0.98	 2.70	 0.93	 0.99	 0.0001	4	 0.86	 96.9	 0.98	 2.45	 0.95	 0.99	 0.0001	5	 0.83	 98.1	 0.99	 1.88	 0.94	 1.00	 0.0001	6	 0.76	 96.7	 0.98	 1.94	 0.92	 0.99	 0.0001	7	 1.02	 98.5	 0.99	 2.12	 0.99	 1.00	 0.0001	8	 0.97	 93.5	 0.97	 1.96	 0.92	 0.99	 0.0001	9	 0.85	 92.2	 0.96	 2.16	 0.96	 0.98	 0.0001	10	 0.91	 94.4	 0.97	 2.21	 0.95	 0.99	 0.0001	11	 1.04	 95.2	 0.98	 2.49	 0.98	 0.99	 0.0001	12	 0.89	 97.2	 0.99	 2.29	 0.93	 0.99	 0.0001	
Means	 0.92	 95.13	 0.98†	 2.27	 	 	 		
Condition:	proprioceptive	reference;	parallel	match	
	
Subject	 Slope	 VarExp%	 r	 r-to-Z	 95%	C.I.	 p-val	1	 1.00	 97.4	 0.99	 2.52	 0.97	 0.99	 0.0001	2	 1.07	 98.2	 0.99	 2.68	 0.98	 1.00	 0.0001	3	 0.96	 98.3	 0.99	 2.72	 0.98	 1.00	 0.0001	4	 0.94	 96.1	 0.98	 2.30	 0.96	 0.99	 0.0001	5	 0.87	 97.1	 0.99	 2.45	 0.97	 0.99	 0.0001	6	 0.84	 98.6	 0.99	 2.81	 0.99	 1.00	 0.0001	7	 0.79	 98.6	 0.99	 2.81	 0.98	 1.00	 0.0001	8	 0.46	 97.6	 0.99	 2.54	 0.97	 1.00	 0.0001	9	 0.84	 96.9	 0.98	 2.42	 0.97	 0.99	 0.0001	10	 0.94	 96.3	 0.98	 2.33	 0.96	 0.99	 0.0001	11	 0.87	 97.9	 0.99	 2.61	 0.98	 1.00	 0.0001	12	 0.77	 98.6	 0.99	 2.81	 0.98	 1.00	 0.0001	





Subject	 Slope	 VarExp%	 r	 r-to-Z	 95%	C.I.	 p-val	1	 1.01	 96.7	 0.98	 2.39	 0.97	 0.99	 0.0001	2	 1.24	 98.3	 0.99	 2.74	 0.98	 1.00	 0.0001	3	 0.83	 98.2	 0.99	 2.70	 0.98	 1.00	 0.0001	4	 0.95	 97.1	 0.99	 2.45	 0.97	 0.99	 0.0001	5	 0.86	 91.1	 0.96	 1.88	 0.91	 0.98	 0.0001	6	 0.87	 92.1	 0.96	 1.94	 0.92	 0.98	 0.0001	7	 0.97	 94.4	 0.97	 2.12	 0.94	 0.99	 0.0001	8	 0.83	 92.3	 0.96	 1.96	 0.92	 0.98	 0.0001	9	 0.94	 94.9	 0.97	 2.16	 0.95	 0.99	 0.0001	10	 0.91	 95.3	 0.98	 2.21	 0.95	 0.99	 0.0001	11	 1.04	 97.3	 0.99	 2.49	 0.97	 0.99	 0.0001	12	 1.00	 96.0	 0.98	 2.29	 0.96	 0.99	 0.0001	
Means	 0.96	 95.31	 0.98†	 2.28	 	 	 		
Condition:	proprioceptive	reference;	mirror	match	
	
Subject	 Slope	 VarExp%	 r	 r-to-Z	 95%	C.I.	 p-val	1	 0.86	 95.5	 0.98	 2.52	 0.95	 0.99	 0.0001	2	 1.12	 98.4	 0.99	 2.68	 0.98	 1.00	 0.0001	3	 0.78	 96.3	 0.98	 2.72	 0.96	 0.99	 0.0001	4	 0.81	 96.8	 0.98	 2.30	 0.97	 0.99	 0.0001	5	 0.81	 98.1	 0.99	 2.45	 0.98	 1.00	 0.0001	6	 0.77	 96.7	 0.98	 2.81	 0.96	 0.99	 0.0001	7	 0.93	 98.5	 0.99	 2.81	 0.98	 1.00	 0.0001	8	 0.58	 93.5	 0.97	 2.54	 0.93	 0.99	 0.0001	9	 0.85	 92.2	 0.96	 2.42	 0.92	 0.98	 0.0001	10	 0.68	 94.4	 0.97	 2.33	 0.94	 0.99	 0.0001	11	 0.78	 95.2	 0.98	 2.61	 0.95	 0.99	 0.0001	12	 1.03	 97.2	 0.99	 2.81	 0.97	 0.99	 0.0001	
Means	 0.83	 96.07	 0.98†	 2.36	 	 	 			†Note	that	mean	Pearson	correlation	coefficients	were	calculated	by	first	obtaining	the	mean	Fisher’s	r-to-Z	transformation	values	and	then	applying	the	inverse	Fisher’s	r-to-Z	transformation	to	obtain	the	corresponding	r	value.	
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